Objective: For individuals with neurologic disorders, self-awareness of cognitive impairment is associated with improved treatment course and clinical outcome. However, methods for assessment of levels of self-awareness are limited, and most require collateral information, which may not be readily available. Although distortions in self-awareness are most often associated with low cognitive ability, the frequently mixed pattern of cognitive strengths and deficits in individuals with neurologic disorders complicates assessment. The present study explores relationships between actual test performance and self-ratings, utilizing a brief probe administered during testing. The "commonmetric" approach solicits self-appraisal ratings in percentile equivalents and capitalizes on available normative data for specific standardized neuropsychological tests to allow direct comparisons. Method: A convenience sample of 199 adults recruited from community sources participated in this study, including healthy adults and neuropsychologically "at-risk" volunteers who were HIV positive and/or endorsing heavy current alcohol consumption. Immediately following completion of standardized neuropsychological tests, participants estimated their own percentile ranking. Results: Across study groups, participant's estimates of their own percentile rank were modestly correlated with actual performance ranking. Highest correlations were obtained for tests of learning, memory and conceptual reasoning, and executive function, with smaller correlations for simple tests of motor and psychomotor speed. Conclusions: The study reveals normal biases affecting the self-appraisal during standardized testing, and suggests that a common-metric approach for assessing self-appraisal may play a role in establishing clinical thresholds and identifying and quantifying reductions in insight in persons with neuropsychological deficits
Introduction
Self-awareness of cognitive ability is often compromised in neuropsychiatric disorders (McGlynn & Schacter, 1989; LaBuda & Lichtenberg, 1999; Rosen et al., 2010) . These deficits in self-awareness often manifest in underestimatation of cognitive impairment (e.g., following traumatic brain injury and in dementing disorders), but in some instances, the bias may be in the direction of exaggerated negative self-ratings, such as in the setting of depressive symptoms (Blackstone et al., 2012; Chin, Oh, Seo, & Na, 2014; Lerner et al., 2014; Zlatar, Moore, Palmer, Thompson, & Jeste, 2014) . Following traumatic brain injury, impaired self-awareness of cognitive abilities (SA-C) has been linked to poor adherence to therapy, less appropriate goal setting in rehabilitation, and lower clinician rating of employability following rehabilitation (Lam, McMahon, Priddy, & GehredSchultz, 1988; Sherer et al., 2003; Fischer, Trexler, & Gauggel, 2004) . In severe mental illness, deficits in SA-C have been shown to be associated with lower treatment adherence (Smith et al., 1999) and impaired vocational performance (Lysaker, Bell, Milstein, Bryson, & Beam-Goulet, 1994) . In dementing illnesses, impaired SA-C has been associated with negative outcomes including failure to modify driving behavior (Cotrell & Wild, 1999) , difficulties with everyday decision-making regarding medication management (Cosentino, Metcalfe, Cary, De Leon, & Karlawish, 2011) , and greater caregiver burden and distress (Selzer, Vasterling, Yoder, & Thompson, 1997; Vogel, Waldorff, & Waldermar, 2010) .
In light of these findings, neuropsychologists need techniques for assessment of patient's insight into their level of disability (SA-C). Unfortunately, there are few well-established standardized methods for evaluating this meta-cognitive ability (reviewed in Prigatano, 2010) . Most clinical research on self-appraisal accuracy in neurologic diseases has focused on discrepancies between ratings of behavioral functioning obtained from patient and an informant (e.g., caregiver), or patient and clinician (Fleming, Strong, & Ashton, 1996; Clare, 2004; Ecklund-Johnson & Torres, 2005; Pannu & Kaszniak, 2005; Prigatano, 2005; Vanderploeg, Belanger, Duchnick, & Curtiss, 2007) . However, such an approach is time consuming, input from knowledgeable informants is not always easily available in clinical settings, and informant data may be vulnerable to reporting biases and other sources of inaccuracy (Dalla-Barba, Parlato, Iavarone, & Boller, 1995; Duke, Seltzer, Seltzer, & Vasterling, 2002) . Moreover, clinicians and other informants are not privy to the subjective emotional and motivational states that influence patients' behaviors in a specific situation, which potentially confounds their interpretation of the patient's ability and functioning. The questions asked of patients and other informants do not typically focus on a clearly defined event or behavior, which means that the two raters may focus on very different circumstances in making their ratings, and may thus both be accurate even if numerically quite discrepant. Similarly, when a clinician's judgments are used as a reference, these typically involve synthesis of information drawn from multiple sources or a narrow sample of a particular kind of behavior or functional capacity based only on observations within the clinic setting.
Alternative approaches have involved reference to test performance as the standard, but this approach is rarely used (Ecklund-Johnson & Torres, 2005) . Although it could be argued that examinees naive to a particular neuropsychological test would not have adequate points of reference for giving SA-C rankings from this perspective, social comparison judgements are made rapidly in many situations and contexts over the life span, and clinically unimpaired adults must routinely access memories of past experiences (both episodic and semantic and autobiographic memory) to guide their own self-ratings in new situations involving a social comparison frame of reference. Anderson and Tranel (1989) were among the first to compare responses on an awareness interview with performance on cognitive tests in a mixed sample of neurologically impaired patients, using deviation from established test norms to define impairment in SA-C. They found that SA errors were associated with unilateral right-hemisphere damage, lower verbal IQ, and greater temporal disorientation. In another study involving participants with moderate and severe head injuries, Allen and Ruff (1990) obtained individuals' subjective ratings of functioning across various cognitive domains and contrasted z-scores on these ratings with scores on standardized neuropsychological measures evaluating the same domains. Participants with more severe head injuries were less accurate in their SA-C, particularly in the domains of attention and sensorimotor functioning. The authors suggest that accurate SA-C following acquired brain injury requires an adjustment in self-perception, and that more severely brain-damaged individuals have difficulty in modifying or updating their perspective regarding their own abilities.
Similar methods have also been employed in studies examining SA-C in dementia. In a study by McGlynn and Kazniak (1991) , participants with Alzheimer's Dementia (AD) were provided information regarding the average scores expected from healthy, age-matched peers, and were then asked to predict what score they would obtain on various neuropsychological tests. In comparison with caregivers, AD patients showed markedly inflated predictions of their performances, most notable in the domain of delayed recall, despite generally accurate prediction of their relative's performance on the same tasks. In another study, individuals with dementia were asked immediately after completing cognitive tasks how well they thought they had performed compared with other people of their age (e.g., below average, average, or above average; Graham, Kunik, Doody, & Snow, 2005) . SA-C accuracy was operationalized by Graham and colleagues as the discrepancy between self-ratings and demographically adjusted scores, and was shown to be inversely releated to dementia severity.
In a more recent study, a social comparison framework has been utilized to objectively measure aspects of SA-C in a mixed sample of patients with dementia by asking participants to estimate percentile equivalent for their own performance (Williamson et al., 2010) . These rankings were completed both before and immediately after completing standardized tests. The ranking estimates were later contrasted with the actual percentile ranking for the same test to yield a discrepancy score quantifying SA-C accuracy. The study revealed markedly lower SA-C accuracy in individuals with AD or frontotemporal dementia when judging their own neuropsychological test performance using this method. Furthermore, ratings obtained using this social comparison method showed robust correlation with more traditional indicators of diminished awareness derived through calculation of patient-caregiver discrepancies (Williamson et al., 2010) .
Questions remain about (a) the specificity of SA-C for different task domains (e.g., memory vs. executive functioning, motor speed, and visuospatial problem solving) and (b) the extent to which measuring this domain is constrained by factors such as the psychometrics of different tests, floor and ceiling effects in different patient groups and healthy controls, and by natural biases affecting all performance ratings (e.g., representativeness heuristic). It is not uncommon for individuals with disorders of brain functioning to display spared cognitive abilities in some domains, and neurologically healthy adults frequently perform in the impaired range on a few tests when large batteries of tests are utilized (Schretlen, Testa, Winicki, Pearlson, & Gordon, 2008) . Efforts to develop valid approach to clinical measurement of SA-C must therefore also resolve questions regarding possible biases in self-appraisal of residual cognitive strengths in the context of neurologic disease, and the degree to which individuals without clinical disorders of insight and self-awareness are biased in appraising their cognitive strengths and weaknesses also remains to be evaluated.
In summary, further research is needed to develop brief standardized methods of assessing SA-C that can be employed in situations where it is important to evaluate this aspect of meta-cognitive ability. Research is needed to refine methods and to understand factors that mediate SA-C accuracy across the wider spectrum of cognitive strengths and vulnerabilities observed in association with healthy cognitive functioning and neurologic disease.
Objectives of the Current Study
The goal of the current study was to examine correlates of SA-C in a mixed sample of adults, including healthy controls and other non-clinical samples without known or suspected impairments of insight or self-awareness. We examined SA-C contrasting estimates of study participants performance on a range of specific neuropsychological tests with norms-based ranking. Following completion of different neuropsychological tests, the examinee was asked to compare their own performance on a specific neuropsychological test to the distribution of scores they would expect of demographically matched peers on that same test. The examinee provided SA-C rankings immediately after completion of specific tests, and the estimate was generated for performance on the same test for which actual normative information is available, using the same metric (percentile equivalents) referred to by the clinician in evaluating the examinee's performance. The examinee's subjective estimate was then compared with the percentile equivalent obtained from published normative data.
The primary aim of the study was to identify tests that hold promise for use of the SA-C discrepancy method to identify abnormal biases and distortions in self-appraisal. Our criterion for potentially valuable measure were that the test showed at least a modest correlation between actual and estimated performance across the range of functioning, so that it was expected for high scorers to rate themselves as higher on the test than low scorers across groups of individuals not known to have major disturbance of self-awareness. We investigated SA-C for commonly used neuropsychological measures assessing learning and memory, visuospatial problem solving, motor speed, psychomotor speed, and executive function.
We hypothesized that in a community sample of individuals displaying a broad range of scores across a battery of tests but not currently suffering from major neurologic or psychiatric disability, the primary correlate of SA-C ranking would be performance in the immediately preceding task for which the ratings were obtained. Secondary aims of the study were to explore the relationship of SA-C rankings for different tests to demographic and clinical factors (e.g., education, health status, alcohol consumption, and mood).
Materials and Methods

Participants
Study participants included 199 adults consecutively enrolled in an NIAAA-sponsored longitudinal study of the effects of alcohol use in HIV disease (Rothlind et al., 2005) . The 199 participants are a subset of the larger community sample (N = 268) recruited to participate in the study for whom SA data were obtained using our method; the SA-C procedure was added to the study protocol after the study was already underway. Among the participants who completed the SA-C ratings, 63 were HIV− but reporting heavy drinking (HIV−/HD), 46 were HIV+ and reporting light or no drinking (HIV+/LD), 35 were HIV+ and reporting heavy drinking (HIV+/HD), and 55 were HIV− and reporting light or no drinking (HIV−/LD; see Rothlind et al., 2005 for more on the operational definition of LD and HD in this sample). The mean age of the study sample was 42.6 ± 8.0, and mean years of education was 14.8 ± 2.3. Estimated verbal IQ based on AMNART score and Education (Grober, Sliwinskie, & Korey 1991) was 114.9 ± 9.7. The average reported number of drinks during the past week ranged from 2.4 ± 3 in the LD groups to 39.3 ± 30.6 in the two HD groups. Mean score on the Beck Depression Inventory (BDI) (Beck & Steer 1987) was 10.1 ± 8.4 in the combined sample. The participants in the current study did not differ significantly on any demographic parameters from the remaining 69 participants reported previously (Rothlind et al., 2005 ).
The present sample constituted a convenience sample for the purposes of the present investigation. However, the availability of discrete subgroups offered an opportunity to examine the stability/generalizability of the main study findings across multiple independent samples, and to also examine SA-C in a group at increased risk of neurocognitive impairment (HIV positive and heavy alcohol use) in addition to a more highly educated control sample with no identified risk factors for neurocognitive impairment. This study was carried out using a protocol approved by the Institutional Review Boards (IRB) of the San Francisco Department of Veterans Affairs Medical Center and the University of California, San Francisco. All participants gave written informed consent.
Measures
All study participants completed a large battery of neuropsychological tests (see Rothlind et al., 2005) , including eight measures that formed the basis for the SA-C ratings. The tests utilized in the present study are listed below in order of administration: Rey-Osterrieth Complex Figure (ROCF; Rey, 1941; Osterrieth, 1944) , norms from Denman (1984) ; California Verbal Learning Test (CVLT; Delis, Kramer, Ober, & Kaplan, 1987) ; Trail Making Test (TMT; Reitan, 1958) , Heaton, Grant, and Matthews (1991) norms; Symbol Digit Modalities Test Oral and Written versions (SD-O and SD-W; Smith, 1973) ; Grooved Pegboard (GP; Matthews & Klove, 1964) , Heaton and colleagues (1991) norms; Brief Visuospatial Memory TestRevised (BVMT-R; Benedict, 1997) ; Controlled Oral Word Association Test (COWAT; Benton, Hamsher, & Sivan, 1994) ; norms from Ruff, Light, Parker, & Levin (1996) ; Short Category Test (SCT; Wetzel & Boll, 1987) . To limit the time and burden of this ancillary investigation on study participants while sampling a wide range of tasks and abilities, we restricted our queries regarding SA-C to the above measures.
Procedures
Self-Appraisal of Neuropsychological Performance
In our "common-task, common-metric" (CM) approach for assessing SA-C, participants were asked to estimate their own ranking on selected tests immediately after completion of those tests. More specifically, they were asked to estimate what Fig. 1 . Visual depiction of normal distribution of test scores used in orienting study participants to the SA-C task for this study. SA-C, self-awareness of cognitive abilities. percentile score they believe that they would receive for the test if compared with a randomly selected healthy demographically matched peer group. A graphic depiction of the normal distribution ( Fig. 1) served as a visual aid and was referred to explicitly during the instructions. The instructions asked study participants to rate themselves in comparison with peers matched according to the stratification applied in the published normative samples that were used as a reference (e.g., age only for SCT, SD-O and SD-W, BVMT-R, ROCF, and CVLT), or age and education for other measures. Participants were asked to estimate their score as percentile equivalents, and were encouraged to guess even when they experienced uncertainty about how well they did compared with healthy peers. A standardized SA-C script was used to orient study participants to the SA-C task. The script instructed the examinee to rate themselves "compared to other people your age (and education) that took that same test." Instructions included a general reminder concerning the normal distribution of test scores: "Many people get similar scores and would therefore be in the average range (examiner points to center of the bell curve graphic). Fewer people get scores that are much higher or much lower than average." No other specific guidance or feedback was given during the course of testing that could be used to refine SA-C ratings for measures administered later in the evaluation. After this brief initial explanation, individual study participants typically were able to make SA-C ratings in a matter of seconds following completion of each of the neuropsychological test procedures.
Statistical Analyses
ANOVA was carried out by comparing the four subgroups on age and education, and ANCOVA was used in preliminary analyses to compare the subgroups with regard to raw neuropsychological test scores (adjusting for age and estimated baseline verbal IQ). Pearson's correlations were computed to examine the strength of the association between actual test scores (converted to demographically adjusted percentile equivalents) and SA-C rankings (percentile equivalents). To lower the risk of Type II error, threshold for statistical significance was set at p < .01 for these and subsequent analyses. Variables showing the smallest correlations between SA-C and actual percentile rankings (r < .35) were thereby excluded from subsequent analyses.
Stepwise linear regression analyses were utilized to examine the strength of the the association between demographic variables (age and education), health/clinical factors (HIV, Alcohol, and BDI mood ratings), actual test performance, and SA-C self-ratings. All analyses were carried out using SPSS-12.0.
Results
Preliminary Analyses of Group Differences on Demographic and Clinical Variables and Neuropsychological Test Performance
Participants in the HIV−/LD subgroup had more education than each of the other groups (p < .05). Similar group differences were also observed in Verbal IQ. There was a trend for the HIV+ study participants to be older than other study participants (p = .055). With regard to neuropsychological test performance, the 199 study participants completing the SA-C ratings did not differ from the remaining research sample described in our previous publication (Rothlind et al., 2005 ; p > .05). See Fig. 2 for an overall summary of neuropsychological test scores for the combined sample for which self-appraisal ratings were obtained.
Similar to the pattern observed in our previously published study (Rothlind et al., 2005) , after adjusting for age and baseline verbal IQ (estimated on basis of education and AMNART score), only a few group differences in neuropsychological test performance remained statistically significant. The HIV+/HD subgroup showed the greatest number of statistically significant group differences in comparison with the remaining subgroups (Rothlind et al., 2005) . HIV+ serology was associated with lower scores on the CVLT, Trail Making B, and the Symbol Digit Modalities test (p < .05). Study participants consuming alcohol heavily earned lower scores than the light drinking group on the Trail Making Test A, Symbol Digit-Written, and Non-dominant Grooved Pegboard (p < .05).
Correlations Between SA-C Rankings and Test Performance
As noted earlier, group differences were generally small or non-significant after adjusting for baseline demographic differences. Moreover, the primary goal of this study was not to focus on the influence of the grouping variables on the dependent measure (SA-C), but rather to examine the more general pattern of relationships between actual performance and selfappraisal. To that end, the main statistical analyses (i.e., correlations and regression modeling) were initially applied to the combined sample. Statistically significant positive correlations were observed between SA-C percentile ranking estimates and actual percentile rankings on specific tests in the combined sample (see Table 1 ). Even without direct knowledge of the test norms, the performance of other study participants, or the performance of their peers on the specific tests in question, individuals who had better task performance also ranked their performance higher in comparison with healthy peers, and individuals who performed poorly evaluated their performance less favorably on average.
Performance on measures of visuospatial problem solving, executive functioning, and learning and memory showed the strongest correlations with SA-C. Smaller correlations were also noted between SA-C rankings and performance on some tests of speeded information processing, including TMT Part B and SD-O. Correlations between self-appraisal and speed of performance on other simple timed tests (e.g., Trail Making Test A and Grooved Pegboard-Dominant) were small, and in several instances did not reach statistical significance. SA-C for Rey-O Copy trials was likewise not significant, likely a reflection of the ceiling effect on this task, with most study participants performing at close to the highest level (correlations not shown).
In general, SA-C rankings were conservative, suggesting that individuals may employ a representativeness heuristic in ranking their own performance, with low performers ranking themselves as more proficient in comparison with peers than was actually the case, but high performers also ranking themselves as less proficient than was actually true, so that in each instance, the SA-C estimate suggested that the examinee perceived their own performance as more like the average of their 
Demographic and Physical and Mental Health/Adjustment as Predictors of SA-C Ratings
To evaluate factors that may have contributed unique variance to SA-C rankings during neuropsychological testing in the present study, we also carried out separate, stepwise linear regression analyses for each of the neuropsychological tests. In each analysis, individual SA-C ranking for a specific test served as the dependent variables, and the actual test scores (percentile ranks) and demographic and physical and mental health variables were entered as predictors. Table 2 shows the results (best fitting model) for each of these regression analyses. As expected, performance on the specific (common) task under consideration generally showed the largest association with SA-C ranking. For a few of the SA-C rankings, particularly for tests where actual performance and SA-C did not correlate strongly, small proportions of additional variance were accounted for by the participants' performance on other specific tests of executive function and memory retrieval. After adjusting for BVMT-R performance, a higher SA-C ranking estimate made for that test was associated with higher actual Rey-O Delay percentile rank (see Table 2 ).
Age was associated with higher appraisals of performance on the COWAT and on the Rey-Osterrieth Figure Copy trial, but with lower appraisals of CVLT-Cued Delayed Recall. However, in each instance, age accounted for only a small percentage (<3%) of the total variance in SA-C rankings. Education was associated with higher self-appraisal on the CVLT learning and Cued Delayed Recall trials, but like age, it also accounted for only a small percentage of the variance in SA-C for these tasks.
Neither HIV nor alcohol status accounted for unique variance in SA-C for any of the tests, with the exception of the Trail Making Test A. For the latter measure, the only one for which actual test performance was not a significant predictor of SA-C rank , HIV+ serology was associated with lower SA-C ranking (R 2 increment = .028, p = .019). More generally, the pattern of association between performance and SA-C ranking did not vary with group membership. Scores on the BDI did not contribute significantly to the prediction of specific SA-C judgments in the present study. 
Discussion
The present study examined a "common-task, common-metric" (CM) approach for measuring SA-C in a non-clinical sample displaying broad variation in levels of neuropsychological test performance. We identified numerous standardized neuropsychological tests on which performance is significantly correlated with self-appraisal. The correlations between self-ratings and test performance were generally modest. The relationships suggest that individuals varying in cognitive ability but free of frank neurologic or major mood disorder show general awareness of their level of competence in performing commonly used standardized neuropsychological tests. This held true despite the novelty of the testing situation and the lack of information directly available to study participants about the performance of demographically comparable peers on the tests.
Tests that showed highest correlations with SA included those with clear parameters for task success (e.g., Rey-O Delay), and repeated exposure to the desired response over time, either through repetition of the standard for successful performance (e.g., repeated learning trials for CVLT and BVMT-R), or via corrective feedback after each response during the test (e.g., SCT). The correlations between SA accuracy and performance were smaller for tasks on which individuals differ primarily in terms of speed rather than in accuracy and where self-appraisals with regard to accuracy could confound ratings with regard to speed (e.g., Trail A and Grooved Pegboard). Although instructions regarding what parameters to focus on in making SA-C rank estimates were tailored for each test to mirror variables used to derive the normatively adjusted score, it is possible that the retrospective nature of these appraisals may have led some examinees to focus more on the overall success in completing the task rather than the speed (efficiency) of performance, resulting in SA-C ranking "noise" that lowered the correlations for these measures.
Although self-monitoring of performance on specific tests appears to be the main predictor of SA-C rankings for those tests, for a few SA-C rankings performance on other tests drawing upon similar cognitive functions also made a small contribution to predictions (e.g., small incremental prediction of BMVT performance SA deriving from actual success in performing Rey-O delayed recall). This suggests that study participants may have made some reference to recent subjectively experienced success or failure on tasks assessing similar domains (Rey-O was administered before the BVMT in the present study), or perhaps relied on more global self-perceptions (e.g., about relative strengths in verbal vs. visual processing modalities). More generally, an examination of the correlations between performance and rankings obtained at different times during the evaluation session did not suggest that the order of test administration accounts for differences in degrees of association between test performance and self-appraisal.
Demographic factors and health and adjustment variables played a very limited role in SA-C after adjusting for test performance. Age and education appeared to make only small contributions to the prediction of SA-C in the CM paradigm utilized in this study. Individuals with higher education tended to rank themselves more highly on a challenging test of list learning. General classification categories used to group individuals according to higher or lower "risk" for neurocognitive morbidity (e.g., HIV sero-status and alcohol consumption pattern) likewise accounted for very little unique variance, and the similarity of the correlations across the four independent study samples suggests that the variables mediating self-perception supersede these variables. Similarly, mood ratings did not correlate with SA-C in the present study.
Exclusion criteria limited participation in the current study to those without frank dementia, more severe TBI, or major mood disorders. Similar research with clinical samples exhibiting a wider range of cognitive impairments, and wider range of mood or other psychiatric disturbance will be valuable to further contrast trends in the high-functioning community sample of the present study with patterns seen in populations experiencing functional impairment and/or reduced insight.
With regard to the potentially biasing effects of mood disorder, some studies suggest that depression contributes to a more negative self-appraisal bias (e.g., Blackstone et al., 2012; Chin et al., 2014) . However, there are models of the cognitive bias in depression which suggest that this condition may be characterized by a failure to engage in positive appraisal biases common to most individuals (so-called depressive realism, reviewed by Moore and Fresco, 2012) . The literature summarized by these authors supports the possibility that individuals with depression may actually be more accurate in self-ratings in situations where they perform below the mean of healthy peers. We are not aware of any study that has utilized a common-metric approach to investigating this question in persons with more prominent mood disturbance, and further study will be valuable in elucidating the role the CM approach may play in the evaluation of persons suffering from depression.
Limitations and Directions for Further Research
The present findings suggest a CM approach to the evaluation of SA-C that has promise as a brief, quantitative tool that can be deployed in research and clinical settings where standardized neuropsychological testing is carried out. The implementation of the CM approach following completion of standardized tests allows it to be used as a part of clinical neuropsychological evaluation and consultation without requiring the examiner to deviate from standard test instructions. The study identified several commonly used psychometric tests of learning, memory, and executive function on which examinees without neuropsychiatric morbidity show the capacity to estimate their level of functioning compared with peers across the spectrum of ability levels.
We utilized the stepwise approach to regression modeling because we wanted to explore the possibility that variables other than actual test performance accounting for significant variance in self-appraisal, even though we did not have strong hypotheses and are not aware of literature to suggest that this would be the case within the parameters of the current study. We recognize that the use of stepwise regression modeling procedures risks capitalizing on chance fluctuations in the data. However, for every one of the eleven SA-C values analyzed, the associated cognitive test score (or score on another related task) was the strongest predictor. The demographic and other variables had previously been shown to have only modest correlation with neurocognitive performance (Rothlind et al., 2005) , and they therefore had the potential to account for unique variance in SA rankings even if entered later into the model. However, in contrast to test performance, which accounted for as much as 31% of the variance in SA rankings (SCT), the demographic and other variables accounted for less than 5% of the variance when they did enter into the models. These findings suggest that the selection of stepwise regression is not likely to account for the main findings of the study.
The current findings suggest that examinees may have less appreciation of their performance in comparison with peers for simple timed measures of motor and processing speed. Response time receives heavy emphasis in neuropsychological measurement, particularly when assessing individuals with certain disorders thought to involve frontal-subcortical dysfunction (e.g., Parkinson's disease, Huntington's disease, and some cases of cerebrovascular dementia). Thus, it is noteworthy that self-ratings showed the least correlation for tasks focused on speed and efficiency in test performance. It may be that a different instructional set that more explicitly encourages examinee to focus on this aspect of their own performance will shed additional light on individual differences in SA with regard to timing and efficiency of performance. This could have implications for research on self-awareness in the above clinical disorders. Alternatively, the findings may point to a particularly important role of neuropsychologists in providing valid information on speed of simple mental operations in relation to diagnostic and other clinical questions. The association between self-ratings and actual performance on other commonly used neuropsychological tests warrants further investigation.
Current findings suggest that it may be possible to establish cut-points defining when individuals with neurologic or neuropsychiatric illness display poor SA-C on specific measures. However, wide variability is noted in self-apprasal rankings made by participants in the present study, and a brief review suggests that only those self-ratings that are highly discrepant from actual levels of performance will clearly exceed cut-points established for any specific test based on a conservative 90% confidence interval. For the few measures examined, cut-points for abnormal self-ranking were similar across the four independent samples in our study, but the findings also suggest that these thresholds will vary considerably across the spectrum of test performance. As an example, the current findings suggest that for the Delayed Recall trial of the Rey-Osterreith Figure, it would be very unusual for an individual who performs at the second percentile (a value commonly considered to suggest impaired functioning) to rank themselves in the upper quartile compared with healthy peers (see Fig. 3 ), and only scores of this discrepancy would be considered evidence of faulty self-appraisal within this domain for an individual with very low scores. Different thresholds would apply for persons scoring in the average range. Of note, a self-rating in the low average or average range would not be considered clear evidence of abnormal self-appraisal based on the current findings, as this is not an uncommon self-ranking for many individuals who perform at a low level. Examination of biases over multiple measures may prove to be more valuable in clinical practice, but further research is needed to establish cut-points for specific clinical groups and for scores falling into different levels on the normal distribution.
In previous research involving the first author (Williamson et al., 2010) , frank deficits in SA-C have been documented in fronto-temporal dementia and Alzheimer's disease using our CM approach in conjunction with other validated neuropsychological tasks. This and other recent studies offer validation of the CM approach by showing that distortions in self-appraisal determined with this approach correlate with self-appraisal deficits documented using other well-established methods of assessing deficits in self-awareness, and with other important clinical variables, even after adjusting for performance (Krueger et al., 2011) .
In the present study, both high and low performers tended to rank themselves as closer to the mean than was actually true using normative data as a reference. Further investigation is needed to explore potential differences in accuracy between those who perform at the highest levels and those who perform poorly. Whether individuals who perform unusually low are disproportionately biased in their SA-C is controversial, but the merit of the CM approach in neurologic populations would be documented more clearly if it is shown that inaccuracy in SA-C is not merely an artifact of performing differently from the norm in absolute terms.
Further research is also needed to compare the CM approach to other indicators of self-awareness of functioning, and to examine the potential relationships between SA-C rankings obtained using a CM approach and other specific indicators of psychosocial adjustment and everyday functioning (e.g., employability, caregiving requirements, independence, and safety) and to measures of self-concept and psychological adjustment obtained through traditional psychological assessment techniques.
In considering potential implications of SA-C for clinical work, it may be important for clinicians to note that although the CM approach could provide valuable data, qualitative factors may be equally important to consider during feedback and consultation. For example, a client may rank their performance acccurately (highly) on a measure on which they have performed well, but appraise it very harshly (e.g., "That was horrible"). Conversely, there may be opportunities for valuable feedback when patients vastly over-estimate their own performance rank in important domains, or appear indifferent to very low performance despite general awareness of their low ranking in comparison with peers.
Finally, the current findings suggest that quantitative measurement of SA-C using a CM approach maybe of interest to researchers probing the neural substrates of meta-cognitive abilities (Kedia, Lindner, Mussweiler, Ihssen, & Linden, 2013) . Recent research utilizing our CM approach in a mixed cohort of individuals suffering from dementia has implicated gray-matter volume in the right ventromedial prefrontal cortex in SA-C accuracy . In other research, making SA-C judgments has been shown to activate midline structures comprising portions of the "default-mode" network (Prigatano, 2010) , although different cortical areas appear to become involved depending on the kind of social comparisons being made (Kedia et al., 2013) . Further research involving structural and functional neuroimaging methods may be valuable to explore how a CM approach to SA-C relates to activation of distributed cortical structures that comprise the default-mode network and other areas thought to be involved in semantic memory, theory of mind and other aspects of social cognition, and in judgments and decision making related to everyday social communication and problem-solving.
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